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IN 1962 HARRYHESS,Chairman of the U.S. Na-
tional Committee on Geology, appointed a Subcommittee on Docu- 
mentation with the writer as Chairman. The original mandate of the 
subcommittee was to advise the parent committee on the need for a 
new international geological abstracting service. Such a service had 
been proposed in 1961 as a program to be sponsored by the Inter- 
national Geological Congress. 
I t  became apparent immediately that general information not only 
on the performance but in some cases even on the existence of operat- 
ing documentation services was sadly lacking. Even worse, virtually 
no reliable information was available on the size, source, language, 
or general characteristics of the primary geological literature itself. 
Estimates of its size by responsible authorities ranged from 20,000 to 
100,000 titles annually, 
For the purpose of gathering the necessary background informa- 
tion, a Study Group on Documentation of Geological Literature was 
formalized within the U.S. National Academy of Sciences/National 
Research Council. Supporting funds were provided by the Office of 
Science Information Service of the National Science Foundation. The 
work of gathering and processing data was contracted to the American 
Geological Institute. Immetliate responsibility for carrying out the 
program was given to Miss Joan-Ann O’Connell under the direction 
of H. Foster Smith of the American Geological Institute, and under 
the very general guidance of the writer. This project was continued 
to completion, even though the original proposal for a new interna- 
tional abstracting service was later abandoned. 
This report describes the principal product of this program. Other 
products include a bibliography and index of review articles in earth 
science, a study of the usage of geological documentation services in 
university and industrial libraries, and a study of the quality of ab- 
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stracts published by the Russian abstracting service, Referutivnyi 
Zhumuzl. 
The specific objectives of the present study were: 
(1) To determine the size, source, languages, subject specialties, 
and types of publication outlets of the primary literature of earth 
science, and 
(2) To determine the completeness of coverage, relative prompt- 
ness, and duplication of the principal abstracting and indexing serv- 
ices in earth science. 
Sample of Primary Literature 
An analytical study of the entire body of world literature dealing 
with all aspects of earth science for all time would be a superhuman 
task, It would also be an unnecessary task, as a properly chosen 
sample of this literature should lead to essentially equii-alent con- 
clusions. 
Such a sample to be most accurate should be representatice in that 
it bears a known relationship to the total body of literature under 
study. It should be as complete as possible. And its limits should be 
clearly defined in terms of subject matter, time span, and type of pub-
1ication, 
A representative sample must be a random sample, random in that 
the characteristics under study must not be biased by the manner 
in which the sample is selected from the full population. In this 
study, information is sought on the size, source area, language, subject 
matter and type of publication of the primary literature, and on the 
performance of abstracting and indexing services. Therefore any cri- 
terion for selection that is completely independent of these features 
should give an unbiased and satisfactory sample. 
Date of primary publication is a criterion meeting this specification. 
Within broad limits, all literature published within any given short 
span of time should be roughly similar to that published within any 
other time span. One year, however, is the shortest time span that is 
feasible, as subdivisions of a year are not cited in any consistent 
manner in the primary literature. One year’s literature, unfortunately, 
was far too large a sample for the capacity of the present study. An 
additional method of selection was needed, 
An alphabetical selection according to initial-letter combinations 
of the senior authors was tested. The spelling of the author’s name 
could have no conceivable connection with the subject matter, type 
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of primary publication, or the promptness or completeness of COV-
erage of the abstract services, The proportions of various letter groups 
in surnames might, however, be significantly different in different lan- 
guage areas and hence in different countries. A number of trials was 
made to find initial-letter combinations of surnames that had the same 
frequency of occurrence in most principal language areas. Initial let- 
ters “Pe” and “Pf” were finally selected as reasonably satisfactory. 
This choice was checked by tallying a number of very large name 
lists from the principal language areas of the world-English, Russian, 
German, and French, The results of this tally, as shown in Table 1 
(see opposite), indicate that surnames beginning with “Pe” and “Pf” 
make up about the same percentage of the total in all four of the 
major language groups represented in the geologic literature. The 
means of these percentages (“Pe-Pf” to total) fall between 1.094 per-
cent for English and 1.163 percent for German, with a weighted 
overall mean of 1.11percent, 
If 1.11percent of the names in telephone books begin with “Pe” and 
“Pf,” then we have some basis for the assumption that 1.11percent 
of the geologic literature is written by senior authors with names 
beginning with “Pe” and “Pf.” Conversely, we may count the number 
of publications with “Pe-Pf” authors, and from this number compute 
the size of the full literature by dividing by 0.0111 (1.11percent). 
A substantial error is inherent in this method of sampling. An idea 
of the magnitude of the error may be gained by observing the scatter 
of values for “Percent Pe-Pf” in the right hand column of Table 1. 
These figures show that at the very worst, any computations of the 
size of the primary literature is not likely to be in error by more 
than 10 percent. 
The Oriental literature is not included with this method of sampling. 
Chinese and Japanese surnames beginning with “Pe” and “Pf” are for 
practical purposes nonexistent, Therefore, the present study con-
tributes no information on the Oriental geologic literature. 
A fully complete sample could conceivably be obtained by scan- 
ning library shelves for all primary literature of earth science. This 
would be an unreasonable and virtually impossible task. Even the very 
best abstracting services do not achieve this goal. An an alternative, 
the total number of primary titles cited by the twenty-two leading 
geological abstracting services, as listed in Table 2 (see below), was 
tallied on the assumption that anything missed by all of these twenty- 
two services was of little importance. 
Earth science for purposes of this study is restricted to the cate- 
TABLE 1 
Proportions of Surnames Beginning with “Pe” and “Pf‘ 
in Principal Language Areas 
Languag 

Area 

English 
Russian 
German 
French 
Name List 
Manhattan Telephone 
Directory, 196.5166 
Los Angeles Central 
Telephone Directory, 
June, 1965 
Chicago Telephone 
Directory, 1965166 
Toronto Telephone 
Directory, Mar. 1965 
London Postal Area 
Telephone Directory 
1965/66 
Bibliography of North 
American Geology, 
1950-69 
Cumulative English 
Beferativnyz Zhwrnd 
Fiziki, Cyrillic 
Author Index, 1969 
Same, Fiziki, 1963 
Same, Khimiya, 1961 
Same, Khimiya, 1969 
Same, Geologiya, 
1961-1 965 
Cumulative Russian 
Amtliches Fmprechbuch 
( A F )No. 1, Berlin, 
1966166 
AF No. 2Hamburg 
1965166 
AF No. 14 Frankjurt 
1965166 
AF No. 16 Miinchen 
1964165 
AF Wien 1965 
Cumulative German 
~ 
Paris, Annuaire Oflciel 
des Abonnis au 
Te’lhphone,1969 
Same, 1966 
Cumulative French 
Proportion of 
“Pe-Pf ’ Names 
Total (‘Pe-Pf” (Sample factor) 
List Surnames 
(pages) (pages) percent ratio 
1830.0 19.21 1.050 
1331.2 14.15 1.063 
1718.72 20.31 1.182 
1283.2 14.16 1.102 
2659.5 29.31 1.102 
1753.3 18.6 1.060 
10575.9 115.74 1.094 0,01094:l 
210.3 2.58 1.226 
253.65 3.10 1,227 
773.85 8.73 1.130 
907.9 9.75 1.081 
284.3 3.06 1.08 
2429.0 27.22 1,121 0.01121:1 
1016.9 9 . 4  0.929 
1281.74 16.18 1.260 
345.83 3.87 1,123 
653.4 6.57 1.007 
1127.6 15.47 1.372 
4425.47 51.49 1,163 0.01163:l 
~~ 
2436.0 24.70 1.010 
2305.9 29.71 1.300 
4741 .9 54.41 1.150 0.01150:l 
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gories used by GeoScience Abstracts, as listed in Table 3 (see below). 
Crustal geology and solid-earth geophysics are included. Meteorology, 
space science, and chemical, physical and geological oceanography 
are not included. Hydrology, soil science, fuels and mineral deposits 
are included only where the text contains substantial discussion of 
geologic problems. 
The year 1961 was selected as the timespan for publication of 
the primary literature for this study. The literature of 1960 was biased 
by publications of the International Geological Congress in Denmark. 
A date later than 1961 would have been too recent for coverage by 
some of the slower abstracting services. 
The sample was restricted to scientific and technical periodicals; 
regular publications of government agencies, research laboratories and 
universities; symposia, guidebooks and proceedings of conferences; 
and text or reference books, Not included were unpublished material, 
theses, translations, abstracts of papers at meetings, patents, news 
items and articles from popular or amateur publications. 
In summary, the sample of primary geological literature chosen 
for study consisted of all titles: (1) published in 1961, ( 2 )  with 
senior authors whose surnames have the initial letter combinations 
“Pe” or “Pf,” ( 3 )  cited by at least one of the twenty-two leading 
geological documentation services (see Table 2) ,  (4)in subject spe- 
cialties covered by GeoScience Abstracts (see Table 3 ) ) and (5) with 
recognized publication status-no theses, patents, translations, etc. 
Collection of Data 
The objectives of the study, as stated earlier, called for an estima- 
tion of the following: 
For the primary geologic literature: size, source, languages, subject 
specialties, and types of publication. 
For abstracting and indexing services: completeness of coverage, 
promptness, and duplication. 
A record form was devised with spaces for all information pertinent 
to these objectives. The twenty-two services listed in Table 2 were 
scanned for citations of 1961 titles by “Pe-Pf” senior authors. For each 
citation one copy of the record form was filled out. Thus where the 
same primary title was cited by four services, four record forms were 
completed. 
The information was later transferred to edge-punched cards with 
a single card serving for each title. The punched cards were used for 
sorting and tallying the various categories. 
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TABLE 2 

Geological Documentation Services Scanned in Preparing
Sample of 1961 Geological Literature 
Annotated Bibliography of Economic Geology 
Bibliography of North American Geology 
Bibliography and Indez  of Geology Exclusive o j  North America 
Bibliography of Seismology 
Biological Abstracts 
Bulletin SignalBtique, Section 10 (mineralogy, geochemistry, petrography) 
Bulletin SignalBtique, Section 11 (earth physics, geology, paleontology) 
Chemical Abstracts 
L a  Chronique des mines d’outre-mer et de la recherche miniere 
T h e  Engineering Index 
Geomorphological Abstracts 
Geophysical Abstracts 
GeoScience Abstracts 
Institute of Mining and Metallurgy Abstracts 
Journal of Glaciology Abstracts 
Meteorological and Geoastrophysical Abstracts 
Mineralogical Abstracts 
Petroleum Abstracts 
Be f  erativnyi Zhurnal-Geofizika 
Bef erativnyi Zhurnal-Geologiya 
Zentralblatt jiir Geologie and Pakiontologle 
Zentralblatt f i ir  Mineralogie 
TABLE 3 

Subject Classifications, As Used by GeoScience Abstracts 
Class Code Subject Classification 
1 Areal Geology 
2 Geomorphology, glaciology, soils science 
3 Structural geology; tectonics 
4 Stratigraphy; historical geology 
5 Paleontology 
6 Geophysics 
7 Geochemistry 
8 Mineralogy 
9 Igneous and metamorphic petrology 
10 
11 
12 
13 
Sedimentary Petrology 
Hydrology 
Mineral deposits 
Fuels 
14 
15 
Engineering geology 
Unspecialized 
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The following information was posted on the record form: 
1. Author's full name 
2. Title of article 
3. Subject classification 
4. Language 
5. Primary citation 
a. Name of journal 
b. Type of publication 
c. Country of publication 
d. Volume number 
e. Issue number 
f. Page number 
6. Secondary citation 
a. Name of documentation service 
b. Volume number 
c. Page number 
d. Date of issue 
e. Time lapse between primary and secondary publication. 
The subject classification was assigned by the editor of GeoSciertce 
Abstracts, Martin Russell, who was outstandingly qualified by virtue 
of many years of experience in geological documentation. In some 
borderline cases, certain titles were given multiple subject classifi- 
cations. 
Results 
Tables 4 to 10 (see below) present the results of the present ana- 
lytical study of the 1961 geologic literature, The following comments 
are for the purpose of explaining the tables, and where necessary 
emphasizing certain interpretations or conclusions. 
Table 4 
Of the 340 titles in the sample, 105, or 30 percent, are in Russian, 
followed by 91, or 27 percent, in English. These figures for each 
language are divided by sample factors obtained from the data of 
Table 1. The sample factor for Russian names is 0.01121, which is 
rounded to 0.112. The figure of 105 for Russian titles in the sample 
is divided by 0.0112 to give 9370 Russian titles in the entire 1961 
literature. The sum of the figures in Column 3 is 30,580, the extra- 
polated total number of titles in the 1961 geologic literature. Since 
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this figure contains an inherent error of up to 10 percent, it should be 
rounded off to an even 30,000. 
TABLE 4 
Size and Language of 1961 Primary Literature of Earth Science 
Est. No. of 
Number of Sample Titles Percent 
Titles in Factor from in  1961 in  each 
Language Sample Table 1 Literature Language 
Russian 105 0.0112 9370 30 
English 91 0,0109 8350 27 
French 38 0.0115 3300 11 
German 37 0.0116 3340 11 
Non-Russian Slavic 31 0.0112 2770 9 
Other European 36 0,011 3270 11 
Non-European 2 0.011 180 1 
Totals 340 0.0111 30,580 100 
A significant feature of these results is the dominance of the Slavic 
languages over all others. The relatively minor place filled by the 
French and German is noteworthy. 
Table 5 
Of the total of 340 titles in the sample, 155 come from Eastern 
Europe, 110 from Western Europe, and only 60 from North America. 
Appropriate sample factors are applied to these to give the estimated 
size of the full 1961 literature. 
TABLE 5 
Source Areas 
Est. No. of 
Number of Titles in Percent 
Titles in  Sample 1961 from each 
Source Area Sample Factor Literature Source Area 
North America 60 0.0109 5500 18 
Western Europe 110 0.0111 9910 33 
USSR 105 0.0112 9640 31 
Other Eastern 
Europe 47 0.0112 4200 14 
Other 15 0.011 1350 4 
Totals 340 30.600 100 
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Table 6 
Subject specialties as listed in Column 1 are grouped as indicated 
in Column 2. Figures not in parentheses represent percent of the totals 
for each source area. North America is outstanding in the number of 
published descriptions of field areas, largely as a result of the publi- 
cation programs of the U.S. Geological Survey and the Geological 
Survey of Canada, Chemical geology is dominated by Western 
Europe, geophysics by Eastern Europe, and industrial geology by the 
United States and the Soviet Union. 
TABLE 6 
Relative Emphasis on  Principal Subject Groups in Literature 
from Different Source Areas 
Includes 
Subject Other 
Specialties Xorth Western Eastern 
Subject Groups (See Table 3)America Europe USSR Europe Other World 
Field mapping 1 12% 2% 2% 4% 6% 4% 
Surficial geology 2 10 13 12 17 6 
( W *  
13 
Sedimentary geology 4, 5,  10 15 23 15 13 29 
(47) 
18 
Chemical geology 7, 8, 9 13 34 20 23 18 
(67) 
23 
Geophysics 3, 6 17 5 17 31 18 
(86) 
15 
Industrial geology 11, 12, 13, 33 22 33 12 23 
(56) 
26 
Unspecialiaed 
14 
15 0 1 1 0 0 
(98) 
1 
(2) 
Totals 100% 100% 100% 100% 100% 100% 
(67)* (119) (121) (48) (17) (372) 
*Figures in parentheses indicate number of titles in sample; open figures are 
percent of totals from each source area. 
Table 7 
In recording types of publications, scientific periodicals and trade 
journals were grouped together. Non-periodic but continuing publica- 
tions include the various series of the federal, state, and provincial 
surveys, which accounts largely for the high proportion of this type 
in North America as compared with Western Europe. 
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TABLE 7 
Relative Emphasis on Principal Types of Publication Outlets 
in Literature from Different Source Areas 
Other 
North Western Eastern 
America Europe USSR Europe Other World 
Scientific periodicals 55% 70% 33% 70% 27% 53% 
(182) * 
Non-periodic but continuing 
publications of government 
agencies, research centers or 30 15 35 17 27 25 
university groups 
Symposia, guidebooks, and 
(84) 
proceedings of conferences 12 11 23 13 46 17 
Text or reference books 3 4 9 0 0 5
(57) 
(17) 
Totals 100% 100% 100% 100% 100% 100% 
(60) (110) (108) (47) (15) (340) 
Not included: 	 Unpublished reports, theses, translations, abstracts, patents, news 
items, articles from popular or amateur journals. 
* Figures in parentheses indicate number of titles; other figures are percent of 
totals for each source area. 
Table 8 
Figures for general coverage show, as might be expected, that 
North America is covered best by the American services, Western 
Europe best by the French, and Eastern Europe best by the Russian. 
This table also shows that the Russian service, with 203 of the 340 
titles in the sample, has by far the most complete coverage of any 
general service. 
Table 9 
In  the principal specialized fields, the Russian service has the 
best coverage in all but historical geology and related fields, where 
the French is leading. American services come in last, except for 
mineral deposits and chemical geology, where the American Chemical 
Abstracts take second place. 
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TABLE 8 
Record of Services with Best General Coverage 
Other 
North 
America 
Western 
Europe USSR Europe 
Eastern 
Other World 
American* 
French: Bulletin Signaldtique 
Russian: Referat ivnyi  Zhurnal 
Total: All services 
43t 
21 
28 
60 
31 
57 
48 
110 
11 
31 
89 
108 
0 
21 
37 
47 
4 
5 
1 
15 
89 
135 
203 
340 
* Combined coverage of the three unspecialized American services; the Bihli-
ography of North American Geology ( U S G S ) ;  the Bihliography and Index  of Geology 
Exclusive of North America ( G S A )  ; and GeoScience Abstracts. 
t Figures are number of titles from sample of 1961 geologic literature. 
Table 10 
The two fastest services (Petroleum Abstracts and Znstitute of Min-
ing and Metallurgy ( Z M M )  Abstracts) both restrict their coverage to 
subscription material received in their own mail. These figures are 
from a much larger sample than that used for the rest of the study. 
Duplication of Coverage 
None of the twenty-two services listed in Table 2 has a unique 
claim to any particular sector of the geologic literature. For many 
specialties, a substantial proportion of these services would claim 
duplicating coverage. For example, nine of the twenty-two services 
would conscientiously hope to report all important American papers 
in economic geology, and six would hope to cover all European papers 
in mineralogy. Tallies were made to indicate how much duplication 
of coverage actually does exist between competing services. 
Both GeoScience Abstracts and the Bibliography of North American 
Geology attempt to cover the full geologic literature published in 
North America. In the 1961 sample, sixty of the total of 340 titles 
originated in North America. Of these sixty, twenty-two were re-
ported by both services, eight were reported only by GeoScience Ab- 
stracts, twelve were reported only by the Bibliography of North Amer- 
ican Geology, and eighteen were missed by both services. 
Both the Russian Referativnyi Zhurnal and the French Bulletin 
Signale'tique claim coverage of all geological literature of Western 
Europe. In this category, the sample contains 110 titles. Of these 110, 
twenty-one were reported by both services, thirty-six were reported 
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TABLE 9 
Record of Services Wi th  Best Specialized Coverage 
Other 
North Western Eastern 
America Europe USSR Europe Other World 
STRATIGRAPHY,HISTORICAL 
GEOLOGY, PALEOSTOLOGY 
American* 5 11 1 0 1 18 
French: Bulletin SignalBtique 3 15 4 3 1 26 
Russian: Referativnyi Zhurnal 1 7 10 4 0 22 
Total: All services 5 22 6 13 4 50 
GEOPHYSICS 
French: Bulletin Signale'tique 5 6 2 5 1 19 
Russian: Referativnyi Zhurnal 8 2 14 10 0 34 
Total: All services 10 6 18 14 2 50 
MINERALOGY,GEOCHEMISTRY, 
IGNEOUS PETROLOGY 
American: Chemical Abstracts 6 17 16 2 1 42 
French: Bulletin Signaldtique 2 15 10 6 0 33 
Russian: Referativnyi Zhurnal 4 13 19 11 0 47 
Total: All services 9 37 22 11 3 82 
MINERALDEPOSITS 
American: Chemical Abstracts 1 5 9 1 0 16 
French: Bulletin Signaldtique 3 3 4 2 0 12 
Russian: Referativnyi Zhurnal 4 5 12 2 0 23 
Total: All services 6 5 15 2 1 28 
HYDROLOGY,ENGINEERING 
GEOLOGY 
American* 6 2 0 0 0 8 
French: Bulletin Signaldtique 2 7 3 1 2 15 
Russian: Referativnyi Zhurnal 5 10 12 3 0 30 
Total: All services 12 18 15 4 2 51 
* Combined coverage of the three unspecialized American services; the Bibli-
ography of North American Geology (USGS);the Bibliography and Index of Geology 
Exclusive of North America (GSA) ;  and GeoScience Abstracts. 
only by Bulletin Signalbtique, twenty-seven only by Referativnyi 
Zhurnal, and twenty-six were missed by both services. 
Many other similar tallies were made of specialized coverage by 
both general and specialized services. The principal conclusion of 
these tallies was that much less duplication exists between competing 
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TABLE 10 
Services Wi th  Best Record for Promptness 
Median  h'umber of 
Serwice 
time lapse 
in months * 
titles in 
sample 
Petroleum Abstracts 3 55 
I M M  Abstracts 6 7 
GeoScience Abstracts 9 51 
Engineering Index 10 46 
Chronique des Mines  11 29 
Bullet in  Signaldtique 12 246 
Chemical Abstracts 12 71 
Geophysical Abstracts 15 35 
Referat ionyi  Zhurnal  16 470 
* Expressed as time difference from dateline of primary journal t o  dateline of 
abstract journal. 
services than might be assumed on the basis of the coverage claimed 
by them. 
Summarg 
The most significant conclusions of the present study of the non- 
Oriental geologic literature of the world may be summarized as 
follows: 
(1) The total non-Oriental geologic literature of the world for 
1961 is estimated at  about 30,000 titles. 
(2 )  The principal languages are Russian (30 percent) and English 
(27 percent). French, German, non-Russian Slavic, and other Euro- 
pean languages follow with about 10 percent each. 
( 3 )  Eastern Europe is the principal source of geologic literature, 
with 45 percent. Western Europe follows with 33 percent, and North 
America with 18 percent. 
(4)The most nearly complete coverage is by the Russian docu- 
mentation service, Referutivnyi Zhurnal, followed by the French BuZ-
letin Signule'tique. 
( 5 )  In promptness, the Russian and French services are no faster 
than several American services. 
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